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Supported employmentUnemployment is a primary functional deﬁcit for the majority of adults with schizophrenia. Research indicates
that over two-thirds of adults living in the communitywith schizophrenia are unemployed. Despite effective pro-
grams to assist with job identiﬁcation and placement, the ability to attain and maintain employment remains a
pressing concern. Neurocognitive functioning is widely acknowledged to be a determinant of work outcome;
however, effect sizes tend to be in the small to medium range. The present study sought to further understand
the determinants of work outcome among a sample of 104 veterans with schizophrenia enrolled in a supported
employment program. A small percentage of veterans in the study got competitive jobs; 53% who secured jobs
maintained employment for longer than 6 months. Cognition, social cognition, and symptoms were unrelated
to job attainment. However, speed of processing and social cognition were signiﬁcant predictors of work out-
comes such as wages and tenure. These ﬁndings suggest that cognitive abilities including processing speed and
the ability to accurately interpret and respond to social cues are signiﬁcant determinants of whether individuals
with schizophrenia remain employed. The results are discussed in light of current available treatment options
and domains to target in synergy with work rehabilitation efforts.althcar
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. This i©2014 The Authors. Published by Elsevier Inc. This is an open access article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).1. IntroductionWork is identiﬁed as a primary component of rehabilitation and re-
covery for many individuals with schizophrenia and serious mental ill-
ness (SMI) (Dunn et al., 2008; Provencher et al., 2002). However, the
vast majority of adults with SMI are unemployed with estimates rang-
ing from 70% to 90% (Burns et al., 2009; Rosenheck et al., 2006). Al-
though the rates of competitive employment are low, interventions
for job placement and support are associated with gains in attaining
and maintaining employment. There are a host of factors that inﬂuence
work outcomes, of which cognitive ability is frequently identiﬁed.
Neurocognitive deﬁcits, such as executive functioning, attention, learn-
ing andmemory, and processing speed correlate closely with vocational
rehabilitation and competitive employment outcomes (Bryson and Bell,
2003; Evans et al., 2004; McGurk and Meltzer, 2000; McGurk and
Mueser, 2006; McGurk et al., 2007). More recently, social cognition
has also been identiﬁed as having a close link with work outcome
(Bell et al., 2009; Fett et al., 2011; Horan et al., 2011). The current
study examined the role of neurocognition and social cognition on
work outcome within the context of Supported Employment.
Established in the mid-1990s, a leading evidence-based model of
Supported Employment, Individual Placement and Support (IPS; Beckere System, MIRECC 210A,
8 3711x42941; fax: +1
s an open access article underandDrake, 2003), is based on the following principles: a) eligibility based
on client choice (i.e. zero exclusion criteria), b) emphasis on good job
match based on interest and skill level, c) including work rehabilitation
as an integral component ofmental health treatment, d) competitive em-
ployment as the primary goal, e) rapid job search, f) attention to consum-
er preferences, g) systematic job development, and h) continuous
individualized follow-along support (Bond et al., 2012). IPS is consistent-
ly supported in favor of traditional vocational rehabilitation for job attain-
ment (Burns et al., 2007; Crowther et al., 2001; Twamley et al., 2003). A
meta-analysis of four high-ﬁdelity IPS randomized controlled trials
(RCTs) with a total of 681 participants followed for 18-months found a
70.4% job acquisition rate in the IPS conditions, compared to 24.3% in
the well-established vocational programs (Campbell et al., 2011). The
ﬁndings concerning job maintenance have been more mixed. A large re-
view of high-ﬁdelity programs published in 11 studies concluded that
while 61% of IPS participants obtained work (compared to 23% of con-
trols), average tenure for ﬁrst job was 24 weeks, out of a 52-week
follow-up (Bond et al., 2008). In the Campbell et al. meta-analysis, total
mean number ofweeksworked in any competitive employment position
within the 18-month follow-up period was 20.5 weeks for the 307 IPS
participants, and longest tenure in one job was 17.4 weeks. On the
other hand, in a summary of seven IPS RCTs, the totalmeanhoursworked
during an 18-month follow-up was three times greater for IPS partici-
pants than for controls (Bond et al., 2012), and a separate 24-month
study that included 80 prospective and 60 retrospective (already
employed) participants with SMI in high-ﬁdelity IPS programs reported
an average of 12.86 months worked (Bond and Kukla, 2011).the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Table 1
Sample demographics and clinical characteristics (N = 70).
Demographics N (%)
Gender Male 63 (90%)
Race
White 19 (27%)
African American 37 (53 %)
Other 14 (20%)
Diagnosis
Schizophrenia 33 (44%)
Schizoaffective 15 (20%)
Other⁎ 26 (35%)
M (SD)
Age 49.9 (9.6)
Education 13.4 (2.1)
Parental Education 12.2 (3.1)
Illness chronicity (years) 20.7 (11.6)
Symptoms
BPRS Positive 6.3 (3.5)
BPRS Negative 5.5 (2.3)
BPRS Total 41.1 (8.6)
MCCB
Processing Speed 35.6 (13.0)
Attention/vigilance 38.5 (12.8)
Working memory 38.2 (12.0)
Verbal learning 41.9 (9.7)
Visual learning 41.8 (12.0)
Reasoning problem solving 42.4 (9.1)
Social cognition 39.6 (11.8)
Overall composite 33.1 (13.5)
⁎ Other diagnoses: e.g., Psychosis NOS; major depressive disorder with psychotic fea-
tures; bipolar disorder.
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of functional outcome in schizophrenia, and to be related to work out-
come in particular, its role within the context of IPS Supported Employ-
ment is largely unknown. To date, there are no published studies on the
role of social cognition in IPS work outcomes. The few studies that have
directly examined the impact of cognition on IPS outcomes have yielded
conﬂicting results. One study reported no discernible cognitive predic-
tors of work outcome (Campbell et al., 2011), while another reported
a signiﬁcant relationship between cognition and job tenure, but not at-
tainment (Gold et al., 2002).
The current study examined the role of neurocognition and social
cognition in job placement and tenure in a sample of SMI veterans
enrolled in a VA IPS program. Cognitive functioning and symptoms
were assessed at baseline, and employment outcomes were assessed
for up to one year. The study had two aims: a) to examine the role of
neurocognition and social cognition in work attainment, and b) to
examine the relationship of neurocognition and social cognition
with work outcome (i.e. weeks worked, hours worked, and wages).
Given the IPS emphasis on optimal job matching based on client
preference and skill, we expected there to be little relationship be-
tween cognition and job attainment. The more varied outcomes
that have been reported in job tenuremay be explained by variability
in cognitive functioning that IPS programs cannot directly address.
Hence, we predicted cognition and social cognition to play a stronger
role in work outcome.
2. Methods
2.1. Subjects
The sample included 104 veterans (95 men, 9 women) with SMI.
Participants were recruited for the study from the Veteran’s Competi-
tive Employment Development program (VCED) at the Greater Los
Angeles VA Healthcare Center. The program implemented the IPS
model of Supported Employment. The veterans were clinically stable
outpatients (no psychiatric hospitalizations in the past three months
and no medication changes in the past two months); antipsychotic
medication type and dose were maintained by the veterans’ treating
physicians. All participants were a minimum of 21 years of age and
expressed an interest in working. The study was approved by the
UCLA Institutional Review Board, and all participants provided written
informed consent to participate in the study.
Following enrollment in the Supported Employment program and
informed consent for the research, veterans received a baseline clinical
and neurocognitive assessment. Veterans then worked with their re-
spective employment specialist with the aim of attaining a
community-based job, and were followed by study personnel until
they obtained a job or were discharged from the VCED program by de-
cision of the VCED team. Veterans who got competitive jobs were
followed for 12 months after initial job start date. Fidelity was assessed
annually using the Supported Employment Fidelity Scale.
2.2. Measures
2.2.1. Cognition
TheMATRICS Consensus Cognitive Battery (MCCB;Nuechterlein and
Green, 2006) was used to assess neurocognition and social cognition.
The MCCB provides normed scores and includes tests that assess
seven domains including speed of processing, attention/vigilance,
working memory, verbal learning, visual learning, reasoning and prob-
lem solving, and social cognition (Kern et al., 2008; Nuechterlein et al.,
2008). T-scores from the seven domains, as well as the composite
score derived from the average of T-scores minus social cognition,
served as indices of neurocognitive function. The social cognition
T-score served as the index of social cognition.2.2.2. Clinical symptoms
Psychiatric symptoms were assessed using the expanded 24-item
version of the Brief Psychiatric Rating Scale (BPRS; Ventura et al.,
1993). All interviewers were trained to a minimum intra-class corre-
lation coefﬁcient of .80 by the MIRECC Treatment Unit. Positive, neg-
ative, and total symptom scores served as indicators of clinical
symptom severity.
2.2.3. Employment status and work outcome
Employment status was measured as a dichotomous variable de-
ﬁned as attaining employment at any point during the course of partic-
ipation in the study. For those who got jobs, hours worked, weeks
worked, and dollars earned were used as continuous dependent vari-
ables to indicate tenure.
2.3. Statistical analyses
Initially, we performed descriptive statistics (Table 1) and compared
workers and non-workers in terms of demographics, symptoms, and
cognition.Wemodeled our primary analyses to be consistent with pre-
vious studies of work rehabilitation outcome. Because of the non-
normal distribution ofwork outcomemeasures, we used nonparametric
methods to conﬁrm the results obtained from the parametric analyses.
For each of the analyses, our primary focus was on cognition. First,
we used logistic regression to examine cognitive predictors of job at-
tainment. The next aim was to examine cognitive predictors of job ten-
ure and earnings. We did this in two ways: a) parametric correlations
using Pearson’s r and b) nonparametric correlations using Spearman’s
rho. Pearson’s correlations allow for detection of associations between
participants who are outliers in terms of both work tenure and cog-
nition, while Spearman’s correlations allow for detection of signiﬁ-
cant associations aside from those attributable to irregularities in
distribution. To further examine work outcomes, we included only
participants that obtained work and conducted linear regression
analyses with hours worded, weeks worked, and wages earned as
the dependent variables.
Table 3
Pearson correlations of neurocognition, symptoms, and agewithwork outcome (N = 15).
Weeks worked Hours worked Wages
Neurocognition
Processing Speed .70 .50 .45
Attention/vigilance .39 .20 .10
Working memory .19 .13 .18
Verbal learning .03 − .20 − .37
Visual learning .29 .13 .06
Reasoning problem solving .55 .36 .22
Social cognition .37 .59 .72⁎
Overall composite .56 .30 .31
BPRS Positive − .14 − .22 − .25
BPRS Negative − .15 − .18 − .10
BPRS Total − .28 − .15 .05
Age .33 .20 .22
⁎ p b .01.
Table 4
Linear regression results for the relationship between cognition and work outcome
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Of the original 104 participants enrolled in the study, we excluded
those who were randomized to an active intervention condition
aimed at promoting work outcome (n = 15), those who enrolled in
school (n = 2), those who opted for transitional work (n = 5) and
those whowithdrew or were lost to follow-upwithin 60 days of enroll-
ing (n= 11; noncompleters). There were no differences between com-
pleters and noncompleters on any of the demographic, symptom, or
cognitive variables. The resulting sample of 70 participants was includ-
ed in the analyses. As presented in Table 1, the sample was predomi-
nantly male veterans (90%) with a mean age of 50 and 13.4 years of
education. Fifty-three percent were African–American, 27% were
white, and 20% were Asian or Latino. Participants were living indepen-
dently or in a semi-supervised setting, and 39% of the sample was re-
ceiving service-connected military beneﬁts (13 veterans were 100%
connected, 14 were 10%–70% connected).
During the one-year follow-up, 21% (n=15) of the veterans obtain-
ed competitive employment. Of the 15 who did get jobs, 8 worked over
six months, and ﬁve participants worked for one full year or longer. The
median number of hours worked during the one-year follow-up period
was 728 with a range from 12 to 2080. The median amount of wages
earned was $3068.00, with a range from $120 to $45,080. The median
length of employment (tenure) was 27 weeks, with a range from b1
to 52 weeks. To compare veterans who got a job with those who did
not, we used logistic regression analyses with age, symptoms, and base-
line cognition entered as predictors (Table 2). None of the variables
were signiﬁcant predictors of getting a job and there were no differ-
ences in neurocognition or social cognition between workers and non-
workers.
Next, we used correlational analyses to examine associations be-
tween cognition andwork outcomes. After correcting for multiple com-
parisons, parametric correlations revealed a signiﬁcant relationship
between processing speed and weeks worked, and social cognition
was signiﬁcantly correlated with hours worked and dollars earned
(Table 3). The nonparametric correlations conﬁrmed the parametric re-
sultswith a very similar pattern: processing speedwas signiﬁcantly cor-
related with both weeks and hours worked (rho = .68, .56,
respectively); social cognitionwas signiﬁcantly related towages earned
(rho= .57). Therefore, we used these two cognitive variables in the fol-
lowing analyses to examine predictors of work outcome in veterans
who got jobs.
The processing speed and social cognition variables were normally
distributed but the work outcome indices were skewed. Hence, we
transformedweeksworked, hoursworked, andwages earned to include
as dependent variables in linear regression analyses. Social cognition
and processing speed were signiﬁcant predictors of the work outcome
indices. Speciﬁcally, social cognition predicted hours worked and
wages earned, and processing speed predicted weeks worked (Table 4).
4. Discussion
Consistent with our hypotheses, we found no signiﬁcant cognitive
predictors of job attainment in the IPS program. However, we did ﬁndTable 2
Logistic regression model for work attainment (N = 70).
B Wald Sig. (p)
Processing Speed .16 .52 .47
Attention/vigilance .12 .32 .57
Working memory .18 .71 .40
Verbal learning .11 .26 .61
Visual learning .16 .59 .44
Reasoning problem solving .14 .39 .53
Social cognition .16 .50 .48
Overall composite − .61 .43 .51processing speed and social cognition to be signiﬁcantly related to job
success (i.e., tenure and earnings). For job attainment, IPS’s emphasis
on optimal job matching based on client preference and skill level
may increase chances that patients will get jobs and reduce the imped-
ing effects of cognitive impairment on job attainment (for a review see
McGurk andMueser, 2004). For work outcome, our ﬁndings are consis-
tent with others that have shown both processing speed (Evans
et al., 2004; Lysaker et al., 2005; Sanchez et al., 2009) and social cog-
nition (Couture et al., 2006; Kee et al., 2003) to be closely related to
work functioning.
Processing speed was the only neurocognitive domain that showed
a statistically signiﬁcant relationship to work outcome. It is a robust
and consistent marker of illness-related cognitive deﬁcit (Dickinson
et al., 2007a, 2007b; Rodriguez-Sanchez et al., 2007) and is frequently
correlated with functional outcome (Bowie et al., 2008). Speculatively,
processing speed may be a more sensitive measure for detecting a rela-
tionship with work outcome due to the fact that it is measured by three
independent testswithin theMCCB and all other domains aremeasured
by a single test, other thanworkingmemorywhich has two. Hence, this
domain may be a more reliable indicator of performance relative to the
other MCCB domains. In addition, processing speed provides a general
index of cognitive dysfunction in that performance on tests such as
the BACS-Symbol Coding integrates several cognitive abilities including
workingmemory, vigilance, and psychomotor speed, thus enhancing its
sensitivity to general cognitive dysfunction.
Our ﬁnding of a relationship between the MSCEIT (i.e., emotion reg-
ulation in social situations) and functional outcome is consistent with
past studies that found social cognition to mediate the relationship be-
tween neurocognition and community functioning (Couture et al.,
2006, 2011; Fett et al., 2011; Schmidt et al., 2011). Beyond our
circumscribed measure of emotion regulation, other social cognitive
abilities such as social perception and emotion processing have been
shown to be signiﬁcantly related to work outcomes (Brekke et al.,
2005; Kee et al., 2003; Sergi and Green, 2002), and future studies may(N = 15).
Predictors Model Summary
B Sig. (p) R2
Weeks worked .52
Processing Speed .65 .01
Social Cognition .17 .44
Hours worked .46
Processing Speed .36 .14
Social Cognition .48 .05
Wages earned .58
Processing Speed .25 .23
Social Cognition .65 .006
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the breadth of this area of functioning. Further, social competence pre-
dicts work outcome in adults with SMI (Bowie et al., 2008; Dickinson
et al., 2007a,b; Nuechterlein et al., 2011). Although we did not measure
social competence in the current study, it is highly correlated with social
cognition and the deﬁcits we detected on ourmeasure of social cognitive
abilities likely contributed to social skill deﬁcits in social communication
(verbal and nonverbal). Bell and colleagues showedneurocognition to be
related to social cognition, and that poorer social cognition leads to social
discomfort on the job, which in turn leads to poorer work rehabilitation
outcomes (Bell et al., 2009). Future studies may aim to examine both so-
cial cognition and social skills with more ample measures and in a pro-
spective design to more adequately describe the relationship between
deﬁcits and functional outcomes.
Clinical symptomswere not related towork outcomes in the present
study. Past research has beenmixed with regard to the predictive value
of clinical symptomatology. Some studies show negative and psychotic
symptoms to be related to Supported Employment outcomes (McGurk
et al., 2003; Rosenheck et al., 2006; Slade and Salkever, 2001; Suslow
et al., 2000), while others report no relation (Bond et al., 1995; Drake
et al., 1996, 1999) or improvements in clinical symptoms associated
with competitive employment (Bond et al., 2001; Mueser et al., 1997).
The episodic and dynamic nature of clinical symptomsmay partially ex-
plain the disparity in ﬁndings. Future studies may better elucidate the
relationship with repeated frequent symptom assessments throughout
the entire study.
Aspects inherent to the naturalistic design of the current study may
create limitations. First, ﬁdelity to the IPS model is consistently linked
with efﬁcacy rates. The program had ﬁdelity ratings in the fair-to-
good range over the course of the study and this may have contributed
to lower job attainment rates. Second, we included a veteran population
with chronic SMI and long-term unemployment histories. We did not
ﬁnddiagnostic groupdifferences inwork outcomeswithin the SMI sam-
ple, but research is needed to further explore the unique characteristics
and potential barriers to successful work outcomes for veterans with
SMI. Third, the study took place in Los Angeles, California at a time
when the unemployment rate was between 10% and 12.6% (mostly
heavily impacted workers without a college degree). These factors
constrained the number of veterans who got jobs.
In summary, our ﬁndings indicate that processing speed and social
cognition contribute signiﬁcantly to work success for veterans with
SMI. The next step toward increasing job tenure and continuing to im-
prove work outcomes for individuals with SMI is to address the cogni-
tive and skill deﬁcits that contribute to early termination. Research
has begun in this vein: the incorporation of cognitive remediation into
work rehabilitation leads to improved gains in both cognitive and
work outcomes (McGurk and Wykes, 2008; McGurk et al., 2009). In
closing, beyond neurocognition, one of the factors likely tied to early
termination ofwork is the social aspect ofwork. Therewere early prece-
dents for this conclusion (i.e. Becker et al., 1998) and our results support
continued emphasis on research to understand and intervene at the
level of social cognition and social skills to enhance work outcome.Role of Funding Source
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